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BACKGROUND

Dual Inventive was approached by Translink in early 2022. They were
interested in the CRM 3000 as they were looking for a remote digital solution
to monitor rail temperature across their network in Northern Ireland - from
Londonderry in the Northwest to the border with the Republic of Ireland just
south of Newry.

Translink wanted a digital solution:
that was easy to deploy

that would monitor the temperature of the rail to help safely manage
high-rising rail temperatures

to provide real-time data to help make informed choices

to receive notifications and alerts when the temperature reaches a set
threshold, and

to reduce the need to deploy staff trackside.




THE SOLUTION

Dual Inventive's CRM 3000 is a compact remote temperature
sensor that attaches to the web of the rail with a quick-fit
magnet. Its robust construction is fully weatherproof and will last up to
5Syears in track without the need for any servicing or recalibration.

The CRM 3000 takes a temperature reading every 5 minutes and transmits
these readings every hour to Dual Inventive's secure online platform, via the
Vodafone Business Narrowband Internet of Things technology

(NB-1oT) network. This enables the end user to set alarm thresholds and
create graphics-based dashboards to remotely monitor the network, reducing
the requirement for staff to be trackside in a high-risk environment.

The device is a low-cost alternative to other solutions on the market and
is offered on a lease contract with a minimum term of 2 years. The price
includes the device and access for up to 25 users on the online platform
and via the App which is available from Google Play and Apple store.

The CRM 3000 is already in use across multiple networks in the UK and
Europe and has full Network Rail Product Approval.




IMPLEMENTATION

Due to the cost efficiency of the CRM 3000, Translink were able to purchase
leases for 40 devices which enabled them to cover as much of their
network. Compared to other solutions, Translink was able to monitor rail
temperatures across a much wider network.

The devices were delivered in early May 2022 and then deployed across the
network. Translink chose to place the devices close to Met Office weather
stations and other key sites such as large south-facing cuttings and
elongated multiple spanned bascule bridges, so that data from the Met
Office predictions could be correlated with the actual readings from the
CRM 3000 devices.

The quick and easy installation enabled the devices to be placed with
minimal disruption and without the need for staff to be trackside for long
periods of time. Locations of the devices were then logged on the App so
that they could be viewed online.




FINDINGS

For comparable results data from Translink was analysed
for the period of:

July and August 2021 before they had deployed the CRM 3000, and

July and August 2022 after fully deploying their CRM 3000 devices.

Rail temperatures of 45°C and above triggered a speed reduction on the
Translink network. In July and August 2021 this resulted in an estimation of
5,333 minutes of speed restrictions on the network across a 2-month period as
shown in Table 1 below:

Date Max Air Estimated minutes of applied speed

Temp restrictions across the network

17/07/21 28 836

19/07/21 25 35

20/07/21 27 243

21/07/21 29 1,707

22/07/21 28 380

23/07/21 27 M4

24/07/21 23 91

25/07/21 27 927
Total: 5,333

Table 1- Estimated Speed Restrictions July/August 2021

2021 July average temperature: 17°C

2021 August average temperature: 15°C




FINDINGS

The same period in 2022 saw a vast reduction in speed restrictions as shown
in Table 2:

B Max Air Estimated minutes of applied speed
Temp restrictions across the network
18/07/22 30 1,96
10/08/22 25 19
1/08/22 26 237
12/08/22 26 16
Total: 1,468

Table 2 - Estimated Speed Restrictions July/August 2022

2022 July average temperature: 16°C
2022 August average temperature: 16°C

The temperature range over the past 2 years differs slightly. Table 2 evidently
shows that in 2022 during this period the extremely high temperatures lasted
significantly longer than in 2021




CONCLUSIONS

Translink found that the CRM 3000 gave them much more confidence in
managing their network over the summer period, and the devices enabled
them to compare predicted air temperature with the actual temperature of
the rail across the network. This reliable data, particularly with regard to the
time and length of the heat spikes, allowed Translink to reduce the number
of speed restrictions.

Whilst several factors must be taken into consideration, such as cloud cover,
duration of prolonged high temperature etc, the average temperatures
across the 2 periods were largely the same. It must be noted that 2022 saw
the highest temperatures on record.

The CRM 3000 enabled Translink to keep their network running more
efficiently, reducing the total number of, and the severity and length of the
speed restrictions, due to their confidence in the data from the CRM 3000.

Stephen Lavery, Permanent Way Technical Engineer from Translink said:
“It's been revolutionary having the ability to manage rail temperatures
remotely. The more we know about rail temperatures on our network,
the more accurately we can manage the system”.

DATA SOURCES

Speed restriction data - Translink

Historical Temperature data:
https://www.timeanddate.com/weather/@2641364/historic?month=7&year=2021
https://www.timeanddate.com/weather/@2641364/historic?month=7&year=2022

https://www.timeanddate.com/weather/@2641364/historic?month=8&year=2022




ABOUT US

Dual Inventive has been operating within the rail industry
since 2008, developing new and innovative technologies.
Our wealth of knowledge of wireless technologies and
experience in the sector gives us a strong foundation to
build a sustainable future.

Our aim is to facilitate the shift to rail, making transport
more sustainable for everyone.

We will achieve this by developing a reliable, sustainable
and resilient infrastructure, both internationally and regionally, that supports
economic growth whilst ensuring affordable and equitable access for all.

We believe that, by harnessing the power of technology, we can improve the
utilisation and the efficiency of the current infrastructure in the short-term,
for passengers, freight and infrastructure managers alike, without the need
for costly renewals and redesign works.

AT DUAL INVENTIVE WE FEEL OUR VALUES DEFINE WHO WE ARE;

Using REVOLUTIONARY technology enables us to drive
innovation in the digital world.

Being RELIABLE helps us deliver quality products and
services through effective partnerships.

Working together allows us to be CO-INVENTIVE so that
we all achieve the same goal.
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